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OBJECTIVE OF THE COURSE

e Understand the basic principles and components of power electronics,
including diodes, transistors, thyristors, and their roles in power conversion processes.

e Learn the concept and features of smart grids and their significance in modern power
systems.

e Develop skills in using MATLAB and Simulink for modeling, simulation, and
analysis of power electronic systems and renewable energy systems.

e Understand the design, operation, and control of DC-DC converters (e.g., buck, boost,
buck-boost) and their simulation in MATLAB/Simulink.

CHAPTER 1: , .

Introduction to Power Electronics and Renewable Energy Systems: Basics of power
electronics-Key components: Diodes, transistors, thyristors-Power conversion: AC-DC, DC-
AC, DC-DC, AC-AC-Types of renewable energy: Solar, wind, hydro, etc-Integration of
renewable energy into the grid-Benefits and challenges of renewable energy-Definition and
features of smart grids-Importance of smart grids in renewable energy-Key technologies in
smart grids

CHAPTER 2:

MATLAB for Power Electronics and Renewable Energy: Basics of MATLAB
programming Simulink environment and tools- Simulation basics: Building and running
simulations- Basics of MATLAB programming- Simulink environment and tools-Simulation
basics: Building and running simulations- Simscape Electrical Power System Analysis
Toolbox-Renewable Energy Toolbox

- CHAPTER 3:

Power Converters in Renewable Energy Systems: DC-DC Converters- Buck, boost, and
buck-boost converters-Design and- simulation in' MATLAB/Simulink-Types of inverters:
PWM, multilevel, etc-Grid-tied vs. standalone inverters-Simulation of inverters in
MATLAB/Simulink- AC-DC Converters (Rectifiers)-Controlled and uncontrolled
rectifiers-Simulation and  analysis in  MATLAB/Simulink-AC-AC  Converters-
Cycloconverters and matrix converters-Applications and simulation

CHAPTER 4:

Control Strategies for Power Electronics in Renewable Energy Systems: PWM control-
MPPT (Maximum Power Point Tracking) techniques-Simulation and implementation in
MATLAB/Simulink- Control of Inverters -Voltage and frequency control-Synchronization
with the grid-Simulation in MATLAB/Simulink-Advanced Control Techniques-Fuzzy logic
control-Neural network control-Adaptive control methods
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CHAPTER §:
Integration of Renewable Energy Systems into the Smart Grid: Smart Grid

Technologies-Smart meters and advanced meterjng infrastructure (AMI)-Communication
technologies for smart grids-Demand response and energy management systems-Grid
Integration of Solar PV Systems-Solar PV system components and operation-Grid-tied PV
system design and simulation-Impact of PV systems on the grid-Grid Integration of Wind
Energy Systems-Wind turbine operation and components-Grid-tied wind energy system
design and simulation-Impact of wind energy systems on the grid-Hybrid Renewable Energy
Systems-Combining solar, wind, and other sources-Design and control of hybrid systems-
Simulation of hybrid systems in MATLAB/Simulink

OUTCOMES: : 4

o Gain proficiency in using MATLAB and Simulink for simulating power electronics and
renewable energy systems.

» Learn various power converter topologies and their control strategies.

« Explore the integration of renewable energy systems into smart grids

Total: 35 hours
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Course Schedule

Date

Time

TOPICS

2o

9.00 am to
12.30 pm

Introduction to Power Electronics and Renewable Energy Systems: Basics of power
electronics-Key components: Diodes, transistors, thyristors-Power conversion: AC-DC, DC-AC,
DC-DC, AC-AC-Types of renewable energy: Solar, wind, hydro, etc-Integration of renewable

021

01/12/2

1.00 pmto
5.00 pm

energy into the grid-Benefits and challenges of renewable energy-Definition and features off
smart grids-Importance of smart grids in renewable energy-Key technologies in smart grids

021

02/12/2

9.00 am to
12.30 pm

MATLAB for Power Electronics and Renewable Energy: Basics of MATLAB
programming Simulink environment and tools- Simulation basics: Building and running

1.00 pmto
5.00 pm

simulations- Basics of MATLAB programming- Simulink environment and tools-Simulation
basics: Building and running simulations- Simscape Electrical Power System Analysis Toolbox-
Renewable Energy Toolbox '

021

03/12/2]

9.00 am to
12.30 pm

Power Converters in Renewable Energy Systems: DC-DC Converters- Buck, boost, and
buck-boost converters-Design and simulation in MATLAB/Simulink-Types of inverters: PWM,
multilevel, etc-Grid-tied vs. standalone inverters-Simulation of inverters in MATLAB/Simulink-

1.00 pmto
5.00 pm

AC-DC Converters (Rectifiers)-Controlled and uncontrolled rectifiers-Simulation and analysis
in MATLAB/Simulink-AC-AC  Converters-Cycloconverters and matrix converters-
Applications and simulation

021

04/12/2

9.00 am to
12.30 pm

Control Strategies for Power Electronics in Renewable Energy Systems: PWM control-
MPPT (Maximum Power Point Tracking) techniques-Simulation and implementation in|

1.00 pmto
5.00 pm

MATLAB/Simulink- Control of Inverters -Voltage and frequency control-Synchronization with
the grid-Simulation in MATLAB/Simulink-Advanced Control Techniques-Fuzzy logic control-
Neural network control-Adaptive control methods

021

05/12/2

9.00 am to
12.30 pm

Integration of Renewable Energy Systems into the Smart Grid: Smart Grid Technologies-
Smart meters and advanced metering infrastructure (AMI)-Communication technologies for
smart grids-Demand response and energy management systems-Grid Integration of Solar PV

1.00 pmto
5.00 pm

Systems-Solar PV system components and operation-Grid-tied PV system design and
simulation-Impact of PV systems on the grid-Grid Integration of Wind Energy Systems-Wind
turbine operation and components-Grid-tied wind energy system design and simulation-Impact
of wind energy systems on the grid-Hybrid Renewable Energy Systems-Combining solar, wind,
and other sources-Design and control’ of hybrid systems-Simulation of hybrid systems in|
MATLAB/Simulink :

Total Hours 35
Tea Break : 10:40 am to 10:55am & 02:45 pm to 15:00 pm
Lunch Break : 12:30pm to 01:00pm
Didad Muswis Oy
Course Coordinator EEE PRINCIPAL
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Name of the course

Development Course Code
Course Coordinator

Date/Duration

Academic Year 2021 —2022

'One page Report

: Power Electronics System for Smart Grid Renewable

Energy System using MATLAB

: VACEE2122PERES
: Mr. D.Duraimurugan

:01.12.2021-5.12.2021— 35 hours

[ here affirm that the Third and Final Year students of strength 23 have been taught
the value-added course tittle “Power Electroni¢gs System for Smart Grid Renewable
Energy System using MATLAB” as per the syllabus and completed within the stlpulated

time duration.

I confirm that the value-added course titled “Power Electronics System for Smart
Grid Renewable Energy System using MATLAB” has been conducted in the beginning of
the semester and course delivery along with the attendance of the students was recorded.

I confirmed that all the students were actively participated in the course and the
eligible students were certified for the course.

Mr. D.Duraimurugan

AP/EEE

Course Co-Ordinator

Dr.R.‘R\EA,

Principal

- Head of the Department G RAT A s E. Ph. D.,
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Assessment Questions with Answer

1. What is the primary function of a power electronics converter in a smart grid renewable
energy system? -
a) To increase power consumption

b) To convert electrical energy from one form to another
¢) To store electrical energy

d) To generate electrical energy

Answer: b) To convert electrical energy from one form to another

2. In MATLAB/Simulink, which block is commonly used to simulate photovoltaic (PV)
arrays?

a) Wind Turbine Block
b) Battery Block

¢) Solar Cell Block

d) PV Array quck

Answer: d) PV Array Block

3. Which MATLAB toolbox is primarily used for designing and mmulatmg, power electronics
systems?

a) Signal Processing Toolbox
b) Control System Toolbox
¢) Simscape Electrical

d) Image Processing Toolbox
Answer: c) Simscape Electrical

4. What type of converter is typically used to connect a solar PV array to a DC bus in a smart

grid system? =

a) AC-AC Converter

b) DC-DC Converter e :
Digitally signed
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Answer: b) DC-DC Converter

-5. In a smart grid renewable energy system, what is the role of Maximum Power Point
Tracking (MPPT)? . 4 :

a) To increase the voltage output of the PV array

b) To decrease the current output of the PV array

¢) To maximize the power output from the PV array

d) To convert DC to AC power

Answer: ¢) To maximize the power output from the PV array
6. Which MATLAB command is used to create a new Simulink model?

a) new
b) simulink
¢) model

d) create : : =1
Answer: b) simulink

7. In a smart grid system, what type of inverter is commonly used to interface the renewable
energy source with the AC grid?

a) Buck Converter
b) Boost Converter
¢) Grid-Tied Inverter
d) Flyback Converter

Answer: ¢) Grid-Tied Inverter

8. In MATLAB/Simulink, how is a power electromcs switching device llke an IGBT
typically represented?

a) As a resistor
b) As a transformer
¢) As a semiconductor switch

d) As a capacitor
Answer: ¢) As a semiconductor switch

9. What is the purpose of using a filter in a power electronics system interfacing with the
smart grid?

a) To increase the frequency of the output signal

b) To store energy for later use

¢) To reduce harmonics and smooth-the output waveform

d) To convert AC to DC Digitally
R signed by R
Answer: ¢) To reduce harmonics and smooth the output waveform gﬁ::

: R AJ 2024.07.16
11:47:51
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10. Which MATLAB function is used to run a Simulink model from the MATLAB command
window?

a) run

b) start : : 2

c) simulate

d) execute
Answer: a) run
11. In a smart grid context, what does the term "bidirectional inverter" refer to?

a) An inverter that can only convert DC to AC

b) An inverter that can only convert AC to DC

¢) An inverter that can convert DC to AC and vice versa

d) An inverter that only works with renewable energy sources

Answer: ¢) An inverter that can convert DC to AC and vice versa
- -

12. What is the main advantage of using MATLAB/Simulink for designing power electronics
systems in smart grids?

a) High cost of software
b) Limited functionality
¢) Ability to simulate and analyze complex systems accurately

d) Difficulty in learning and using the software

Answer: ¢) Ability to simulate and analyze complex systems accurately
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signed by R
R RAJA
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Assessment Test Paper
REGISTERNUMBER: /) Do) k[0t 20)
NAME OF THE STUDENT: . /110 e/

1. What is the primary function of a power electronics converter in a smart grid renewable

energy system? : o

a) To increase power consumption
A - . e
b}?ﬁmveﬂ electrical energy from one form to another

/

¢) To store electrical energy

\,/’

d) To generate electrical energy

2. In MATLAB/Simulink, which block is commonly used to simulate photovoltaic (PV)
arrays?

a) Wind Turbine Biock

b) Battery Block

¢) Solar Cell Block ~
Array Block

A

3. Which MATLAB toolbox is primarily used for designing and simulating power electronics
systems?

a) Signal Processing Toolbox —
b) Control System Toolbox

Q,an’scape Electrical P

d) Image Processing Toolbox

4. What type of converter is typically used to connect a solar PV array to a DC bus in a smart
grid system?

a) AC-AC Converter /
b} DC-DC Converter //
¢) AC-DC Converter - o
Digitally signed by R
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4 a smart grid renewable energy system, what is the role of Maximum Power Point
facking (MPPT)?

a) To increase the voltage output of the PV array
b) To decrease the current output of the PV array

o) Tehaximize the power output from the PV a/;;a/y/
d) To convert DC to AC power NS

6. Which MATLAB command is used to create a new Simulink model?

a) new e
by sifvulink
¢) model v

d) create

7. In a smart grid system, what type of inverter is commonly used to interface the renewable
energy source with the AC grid? '

a) Buck Converter
b) Bogst Converter

rid-Tied Inverter .~
d) Flyback Converter

8. In MATLAB/Simulink, how is a power electronics switching device like an IGBT
typically represented?

a) As a resistor -

b) As a transformer
74

S a semiconductor switch

d) As a capacitor

9. What is the purpose of using a filter in a power electronics system interfacing with the
smart grid?

a) To increase the frequency of the output signal

b) To store energy for later use \/-

cwuce harmonics and smooth the output waveform

d) To convert AC to DC

10. Which MATLAB function is used to run a Simulink model from the MATLAB command
window?

a) run

Simulate .
d) execute

11. In a smart grid context, what does the term "bidirectional inverter” refer to?
A
Digitally signed
RR A J by R RAJA
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«n inverter that can only convert AC to DC
¢) An inverter that can convert DC to AC and vice versa

dyAf inverter that only works with renewable energy sources

/

12. What is the main advantage of using MATLAB/Simulink for designing power electronics

systems in smart grids?

a) High cost of software .
b) Limited functionality
&)erﬂity to simulate and analyze complex systems accurately

d) Difficulty in learning and using the software

RAJA

Digitally signed
by RRAJA

Date:
2024.08.05
14:56:56 +05'30'




-

Pandiaii Saraswathi yadav Engineering College,Arasanoor -630561
Department of Electrical and Electronics Engineering

; Student Performance Sheet
-Academic Year :2021-2022
Cource Code VACEE2122PERES

Course Name Power Electronics System for Smart Grid Renewable Energy Syste: i MATLAB

Duration of hours
Period of Course

: 35
: 01.12.2021-05.12.2021

Assessment Marks

1| 912019105001 T.BABU A%
2| 912019105002 K.DINESH qq =
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10[ 912019105010 [ R.SIVANESAN &7
11] 912019105012 | M.SRIMALAVEKS Do
12| 912019105013 | M.VALLARASU gn_
13| 912018105001 | S ARVNKUMAR C[‘vg y
14| 912018105002 | A A
15| 912018105003 WAKUNAR %o
16] 912018105004 SJUEEVA 8L
17] 912018105005 |  A. XA VIONMATHT s
18] 912018105007 |K.RAMADH SRS #INT 9\;
19| 912018105008 KSARAN YA @g‘
20| 912018105009 | R.SIVA RANTRNA &2
21[ 912018105010 | LTHAMEZARRAST % :
22{ 912018105011 | M.VIIAYAKUNAR 20
23| 912018105301 | JIMANOTRAL o
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ASSESSMENT MODE

In order to get a certificate for this course, the students should satisfy the

following constraints

Attendance %
Assessment Question  : MCQ pattern
Assessment Mark : Greater than or equal to 50%

Prswe Wy

Course Ceoordinator
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Academic Year

Cource Code

Course Name

Duration of hours

Period of Course

Pandian Saraswathi yadav Engineering College,Arasanoor -630561

Department of Electrical and Electronics Engineering

:2021-2022
: VACEE2122PERES

: B
01.12.2021-05.12.2021

Student Attendance Sheet

’

Power Electronics System for Smart Grid Renewable Energy System using MATLAB

Attendance Sheet Date:
SI. |Register Student N 09.00 am -~ (10.00 am - |[11.15am-  [01.00 pm - [02.00 pm - [03.15 pm -04.15
No |Number T 1000 am (1100 am [12.15pm  [02.00 pm  [03.00 pm |pm
1l 912019105001 T.BABU 1,04)%, i &,&4 T-M e BUJM qs %A 'ixBojolA
2| 912019105002 K DINESH DJHQ(_ DM D/fg‘? D/)\C «\D\';Wn Dfm(j
[+2 C s o he <P
3] 912019105003 J.GODSON T g T o 1. tuateoN| T UtasoN| T2 -
0. ; T i
o oo | wxavvaraso Wb Mo | Tonm o Thaure | Mg e.
T T = =i Y
5] 912019105005 | MP.MADHANAGOPALAN Mﬂ& M&‘Mf ,)AL/ MA(('L Naﬂﬁé Haﬂ(
T =t e
6| 912019105006 K. MOORTHY }(M k L.m I(M )ﬂl@f k A/@
7| 912019105007 | MPANTHEESWARAN Qﬁ)‘\\@/?/!/%p‘j\ %{\k@d P@m@@ﬂn YZ@.{M W%
= \ : \ ;
Sleedl2019102008 ASANEEVEUMAR 9?(“'1/884/ Q)&v L) QUJV\PJI// g’ ooy éﬂ//)ﬂlm) QCU;}}ZQM)
~ v \
of 912019105009 S.SATHISHKUMAR Wv M(’ i Cps s > Qp
10l 912019105010 R.SIVANESAN = = 3 : . , 50 >
11l 912019105012 M.SRIMALAVIKA %)(ﬁvm;u g “m\“'?fld" QT;T\VM(W g’)’\",miéﬂ Qﬂy""fl\ @’)’5 mm/&
12| 912019105013 M.VALLARASU Uﬂ(ou \/dﬂb \f&&b’ V&ﬁ,&;, \hlﬂ/ Viodl,
VS e S == —
13| 912018105001 S ARUNKUMAR ‘wA&\i/ A’T}/ AW }ﬂ\@ ;,qu jA’Xb
= | e . > = =
14| 912018105002 | SPBUVANEESWARAN W Btz Ra e Z iz unaiz | Bunes> | Buloude
MGORULSARAVANA z 4 = _—
15| 912018105003 KUMAR weGw i/ M—(m\g,}/ M,O’\U\K M *(}1&2«(/ MGD&, M GN\YJA)L'
e B
16| 912018105004 SJEEVA z 2
5 ngasm &g%_ig_@m BV ‘eggem oot
171 912018105005 AKAVINMATHI (&U\J \’L@\W \ oy \L&J\/\-’ WP \2 onni,
Y = 2 < S e —_— 3
18] 912018105007 K.RAMADHARSHINI @im@(ﬂ PO{/(/S fZGJ/V\/b @(/WX )%Wb }%llk
T - S C e — C %
19| 912018105008 K.SARANYA M MMW
<//«1 oI \ . \ E
20| 912018105000 R.SIVA RANJANA N st Qp\(tL gﬁ\r/‘)\ Q/)VV\ er(/\
7 [ ~ - e 7
21 912018105010 LTHAMIZHARASI |} : ')_\/‘Ihw: T W ‘J“ Il‘w; V;\']‘}m_( ZDW
T Z YI\ [ = t -— : » T O
22| 912018105011 M.VIJAYAKUMAR \ /ASedeh \i\ bk Vil'nZM ‘/1\\{‘1,{1 VI\IAH/U) V{\él,()
=3} < = e vl = &7
23] 912018105301 JLMANOJ RAIJ Ny MDW\ MUI\M U0\ Mﬁu’\{?\ M n
v 2) s = . 7 7 =
Tea Break FN-11:00 am to 11:15am & AN-03:00 pm to 03:15 pm
Lunch Break 12:15 pm to 01:00pm
Course coordinator OD/EEE PRINCI p
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Academic Year

Cource Code

Course Name

Duration of hours

Period of Course

Pandian Saraswathi yadav Engineering College,Arasanoor -630561

Department of Electrical and Electronics Engineering

1 2021-2022
: VACEE2122PERES

01.12.2021-05.12.2021

Student Attendance Sheet

?

e

: Power Electronics System for Smart Grid Renewable Energy System using MATLAB
: B8

Attendance Sheet : Date:
SL. |Register Student N 09.00 am -~ 110.00 am =~ [11.15am - |01.00 pm - 102.00 pm - [03.15 pm -04.15
No |Number sraiidead 10.00 am  [11.00.am  [12.15pm  [02.00 pm  [03.00 pm |pm
1| 912019105001 T.BABU T M,& oo e e | S Bebw,
2| 912019105002 K.DINESH Dinele 1D} nm/k D’;Y\M Dy ’,nyf\gzﬁ, Ns m&l_
3| 912019105003 J.GODSON . asou T\llﬁﬁﬁéw LS/ 105 - Vool -
(J A \J = \ \
4| 912019105004 M.KAVIYARASU YZMMQ, \2@\,\,‘\ ‘uw{ fam Z,O(M L
T t e
5| 912019105005 | MP.MADHANAGOPALAN Mmmﬁ t\lg}m My ;QEIMA M% NM&("M"' ’ﬂ/@;{lﬂmh
6| 912019105006 K MOORTHY e M k- Jerr/ Aedeolt k’um;,p(,
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Power Electronics System For Smart Grid Renewable Energy
' System Using MATLAB
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DEPARTMENT OF ELECTRICAL AND ELECTRONICS
ENGINEERING
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This is Certify that kgﬂ*ﬁh“)’ﬁ ........ i g :.. From Third/Final
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